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^ a rare earth element- 

! a process for producing a rare 

■ n gla ss raw -terial is a gas-state -«*~» haUde 
^ 9 3 A process as de^ed - dai* X — - «~ 
rar e earth element-containing raw material- . 

5 a procsss as w 1 ™ 5 " 

olass is deposited along an 
t ne rare earth elercent-doped glass »o 
^1 direction or a rotating rod-li*e euhstrate 

6 x process as defined in Clai* 1- ~ 5 

„ ,„„ the xlame has a multiple pipe 

«i Ho and 0 2 are fed through 
ofl rth raw material, H 2 , anu w 2 

* heated to a temperature close to the 
roul ti P le P^ ~~ - ~£ temperature of 

sublimation temperature or the vapo 
the powdered rare earth element. 
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3. a process as defined in Claim 1 wherein the 
, rare earth element is a glass material 

glass containing the rare earx 

for optical communication. 

[381 This invention «— » * procese f ° r Pr0dUCln9 

. rare earth ele m ent-ccntainlng glass having good guality 
with good reproducibility. 

^ Problems Which the Invention Aims at Solving ) 

The aforesaid «CVB technique is suitable ^ the 

^al fiber. However, the MCVD technique 
production of an optical which has an optical 

is „ ot suitable for obtaining a glass, 

„„ „ be utilized for the other 
activity, as a glass I » as3 to 

optical devices. 

(Means for Solving the Problems) 

I» view of the above circumstances, the preeen 
•„ M „ process for producing a glass, which 

;n~~ - . - — — — - 

material into a flame. 

C403 Fig ure 1 shows an apparatus for carrying out the 

p rocess in accordance with the present & 

In Figure 1. the reference nuneral 1 repr 
^ chafer, in which a powdered rare earth element 
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K d Br or V, is accomodated. By th. operation of 
such as Nd, Br, or , f-lls at a 

. orator 3, the powdered rare earth element 

* into a quartz pipe 4/ 
^determined rate through a nozzle 5 into 

at the bottom of the 
wh ich corticate* with an opening at 

quartz chamber 1. raorese nts an Ar carrier 

The reference numeral 6 represents 

_ «« «. - — — — ^ ~ 

4 A gas of a main glass raw material, e.g 

r l - — — - - — ■ z - 

•th an Ar carrier gas. vlhen necessary, o«"« 
together with an 

materials, such as GeCl 4 , may be fed 
other glass raw materials. ^ 

simultaneously. An H 2 gas and an 0 2 gas, wh 

■bed later and a sealing gas. such as Ar, wh,ch 
"T^ - r action with the raw material gas having been 
restricts the re „ e fed in to a third region of 

fed into the second region, are fed 

• _ „. 7 An H, gas and an 0 2 gas 
, h e quintuple pipe burner 7. An 2 , ^ 

serving as combustion gases are fed mto 
r^ons of the quintuple pipe humer 7. 

A target rod 8 constituted of quartz 
bexow the burner at an appropriate spacing. S10 2 soot (fine 

glass > —~ " ^ B T 

glass par oxla8 tion reaction 

hy drolysis paction - . - _ ^ _ . 

occurring in a flame 10 

g on the target rod 8. The target rod 8 « 
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be kept constant, 
this embodiment. 

Table 1 
Conditions 

Burner 100cc/min. of Ar 

NdClo powder + ^ v 
Middle region * 80cc/min. of Ar 

80cc/min. of Sici.4 

Second region 

200cc/mxn. of Ar 

Third region 

3 5 00cc/min. of H 2 
Fourth region ' 

3 500cc/nvin. of 0 2 

Fifth region 

^rth element actually taken 
The yield of the rare earth ^ ^ 

into the deposited ^J^:^ element actually 

ta ken into the deposited ^ ^ ^ ^ ^ to 

apprOI cimately 70%, while th ^ ^ ^ 

SiCl, is app—ately - ^ ^ ^ elefflent , 
mature of an o.ide co ^ ^ ^ more 

sUC h as lanthanum, n^-- ^ w e^e 

— "JiT— — — 

o£ quartz glass. ±n length . 

^ • - — - di 7 e : e I plaoe a in . — 

Th9 porous prefora 

, 650 OC. «- Pref0i :;: hls tims . S, vo.% o. «e, 0.7 

into a transparent glass. ^ ^ ^ ^ g „ wete 

v ol% of a chlorine gas. « • ^ obtalne d 



„ f a transparent 91838 113,71119 * 
gla ss rod —*«.*•* ° ioomi sevet8i ^periments 

reveal ed - as a _ t3 w the quart , glass 

1U », oouia be stabiy Qf 10ppn to 

in proportions faille rQd _ which ^ «- 

— • ^ th :mL. can be —V «. - 

- —T^l^-— — 91386 fora 

pressed, and ^ 11K e. 

laS er, - - PlXf " ' tbe bur ner 7 and the *»««* 8 

In t his llne . Mternatively. as 

are located along a single ? ^ ^ ^ , M 

illu strated in Figure »• at a n angle of 30 

be located a, a —in angle, ^ ^ ^ ^ 

aeg rees. — fl -t; 6ame ^ — • — 
elem en« are numbered « ^ ^ u 

^::;.r.— -- — — 

excess soot. _ 8 de posit layer, 

In ^ - ^. . « 

so ot is f o»ed and a— « " ^ may be obtai ned 

glas s layer been -e ^ ^ in thls 

by .creasing - as tha gXass 

enb odi»ent, - «» Element. However, an, o, other 
confining the rare ^ ^ nece ssary, a 

glae ses may be employed. ^ ^ ^ ^ ^ ^ 

— -pan. -J^J, of ^ rare ear* 

selected and added. ^ to ^oy a 

elem ent. besidesthechloride.it 
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A an oxide, a si^le substance, or the 
bromide, an iodide, an oxid 

" Ke " , «said embodiment, the powder ox the 

^ ~ eiement is delivered iittie * 

compound or the rare eart ^ 4 ^ ^ ^ 

««!. the no— 5 ^ ^ ^ ^ by the Ar 

re9 ion of the burner and is 9 Alternatively . as 

m ustrated in Figure . ^ ^ ^ of 

be heated by a heater • ^ and 

^ earth element can be sud 
the rare eart ^ £iaae 

ca n thus be uniformly taKen 

1415 1 4 the Hd-doped Si0 2 glass, which has 

in Figure 4, the « ^ ^ aoco rdance 

_ obtained - ™ m oi rculer cylinder- 

Ml th the present invention, ^ ^ ^ ^ oonstltute d 

!*. core rod 30. 3 so deposited around 

e « a claddxng lays*, 
of Si0* and serves _ technique , an d a 

the core red 30 with an externa! 

preterm^ is thereby formed. 

MM „ whl ch had thus been obtained. 

The soot preform 32. ^ was 

... ^ - . — . — jr^i- - ■ 

which was constxtutea 
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.doped Si0 2 cladding. 
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